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PE®EPAT

Junnomnas paboma conepxut 59 crpanun, 30 pucyHkoB, 2 Tabmuil, 38
WCITOJIb30BAHHBIX NCTOYHHKOB.

Knioueswie crosa: TEHHASI UTH)KEHEPUSL, JIEHTUBUPY CHBIN BEKTOP,
TPAHCOEKIMA, TPAHCAYKIMA, TTOJIMOTUJITEHUMUH, OIITUMU3ALINA,
HEK-293T, KASUMI-1.

Obvexkm uccnedoeanus: METOAbl TpPaHCHEKUUH U TPAHCAYKLUUU KIIETOK
YeJI0BEKa.

Llenv pabomwi: omnpeneneHUE ONTUMAJBHBIX YCJIOBHM TPU IPOBEICHUU
TpaHC(EKIUHU U TPAHCAYKLUU 17151 Hanbosee 3¢ (HEeKTUBHOTO BBEACHHS TEHETUYECKOTO
Marepualia B 3yKapuOTHUYECKUE KIIETKHU.

Memoovl uccnedosanus: METOIbl padOTHI C KIIETOUHBIMH KYJIBTypaMH, METOIbI
TEHETUYECKOM MOAM(PUKAIMK KIETOK 4YEeJIOBEKa, MOJCKYJSIPHO-TCHETHUECKHE
METO/IBI.

Ilonyuennvie pezyrvmamol: BbUIM MPOAHAIM3UPOBAHBI PA3IMYHBIE apPAMETPHI
TpaHC(EKIUH, TaKue KaK KOHIIEHTpalus peareHTa Tpancexuu u miazmuason J[HK,
JeHb cOopa mociie nmposeeHus Tpanchekuu. OnTuMu3anus Mpolecca TPaHCIy KU
3aKJTI0YAIach B CO3JaHUE YCIOBHM TSI TOJTYYSHUS BBICOKOTO TUTPA PEKOMOMHAHTHBIX
BHUPYCOB, 3a CUET MOA00pA YCIOBHI KOHIICHTPUPOBAHUS BUPYCHBIX YACTHII.

bruto onpeneneHo, 4TO KOIMYECTBO MOIMATWICHUMUHA U Tasmuaaon JIHK,
BHOCHUMBIX JUIsI TIPOBEJCHUSI TPAHCHEKIIMH HE OMPENESETCS TOJBKO UX MAaCCOBBIM
COOTHOIIICHNEM. MUHUMaIbHasT KOHIIEHTpAIus 100aBIsIEeMOr0 B PacTBOpP pearcHra
MOJIMATUJICHUMUHA JIOJDKHA COCTaBisATh 2 MKr/mul. [lpu sToM, KOHIIEHTpaIms
MOJIMATUJICHUMHUHA BBINIE 3 MKI/MJ TOKCHYHA it KieTok. Kpome Toro, xpaneHue
pacTBopa nojaudTUiIeHnMUHA 1pu -20°C B T€UEHUU rojia OTPUIIATEIBHO CKa3bIBACTCS
Ha ero cmnocobHocte dddextuBHO  TpaHchenupoBaTh  kiuetku.  COop
MOAU(PUITMPOBAHHBIX KJIETOK PEKOMEHJIOBAHO MPOBOAMTH MOCHE 72 4 MHKYOaluu C
TpaHCHEUPYIOIIIM PaCTBOPOM.

JIyist TpaHCAYKITMU OBIJIO YCTAaHOBJICHO BpPEMSs, 32 KOTOPOE BUPYCHBIEC YaCTUIIBI
CIOCOOHBI K MaKCUMAaJIbHOM KOHIIEHTPAIIMM METOJ0M IeHTpudyrupoBanus. Bpems
cooTtBeTcTBYeT 3 yacam Ha ckopoctu 16000 g. Taxxke yaanoch onpenenuTb, UYTO
MPOIIeCC CIIUHOKYJISIUU HE BAUSET Ha 9PPEKTUBHOCTh TPAHCAYKITUU KIIETOK JIMHUU
Kasumi-1 BHe 3aBUCMMOCTH OT TOIO, CKOJbKO BpPEMEHH OTBOIWIOCH Ha €ro
OCYLLECTBJICHUE.

[TomyuyeHHBIE pE3yNbTATHI MO3BOJSAT 00ECTIEYNBATH BBICOKYIO 3(()EKTUBHOCTH
IIPY BBIMOJTHEHUH 3a]1a4 110 TEHETUYECKON MOTU(DUKAIINN KIIETOK YeJIOBEKa.



PODPIPAT

Mvinnomnan npaya yrpeimiiBae 59 craponak, 30 mamtoHka, 2 Tabmin, 38
BBIKAPBICTAHBIX KPBIHIIL.

Knrwouaswiss cnosvi: TEHHAS IHXXKOHEPBIS, JIEHTBIBIPYCHBI BEKTAP,
TPAHCOEKIIbIA, TPAHCAYKIIbBIA, T[TOJISTBUUIEHIMIH, AITTBIMI3AIIBIA,
HEK-293T, KASUMI-1.

A6 ’exm OacneoasanHs: MeTabl TpaHC(HEKIbI 1 TPAHCAYKIIBI KJIETaK YyajaBeKa.

Mbma npayei: BBI3HAYDHHE AaANTHIMAIBHBIX yMOY Tpbl  IpaBsSA3€HHI
TpaHCHEKIIBIl 1 TPAHCIYKIIUU 71T HAaHOOJBIN deKThIyHAra YBSIA3€HHS TeHEeThIYHATA
MaTAPBISUTY ¥ SYKapbIATHIYHAN KIIETKI.

Memaovl dacnedasanmns: MeTajbl Tpallbl 3 KIETKaBbIMI KyJIbTypami, METaIbl
reHeThIYHal Majbl(iKallbli KJIeTaK YajaBeKa, MaJIeKyJIsipHa-TeHETHIYHbIS METa IbI.

Ampuimansis evinixi: Bl IpaaHaizaBaHbl PO3HBIS TapaMeTpbl TPAHC)EKIbIL,
Takisl SIK KaHIPHTpaublsl paareHTa TpaHcdekubl 1 maazMmigHail JJHK, nzens 360py
nacJis MPaBA3eHHS TpaHCQEKIIbll. ANTHIMI3aLbIA MPaLICy TPAHCAYKIIBI 3aKIIt0uaycs
Y cTBapsHHI YMOY sl aTphIMaHHS BBICOKAra ThHITpa pIKaMOIHAHTHBIX Bipycay, 3a
KOIIT Mag00py YMOY KaHIIPHTpAaBaHHs BIPYCHBIX YaCIL.

brino BhI3HA4aHa, IMTO KOJIBKACIH MOMIATHUICHIMIHY 1 TutazmigHait JIHK, sxis
VHOCSIA NIl TpaBsA3€HHS TpaHCQEKIbli HE BBhI3HAYACIIA TOJBKI 1X MacaBbIM
cyagHociHaMi. MiHiMallbHasl KaHIPHTpALbld JajaBaHara Yy pacTBOp pdIareHra
MOJMIATHUICHIMIHY TIaBiHHA cKiajganb 2 MKr/Mi [Ipbl TOTBIM, KaHIPHTPAIBIS
MOJIATHIICHIMIHY BBIIH 3a 3 MKr / MJI TakciyHas JUisl KieTak. AKpams Taro,
3axoyBaHHE pacTBopa moJidThuieHIMIHA Tipbl -20 °C Ha mpausry roja ajaMoyHa
yIUIbIBaE Ha Aro 3[0JIbHACHb J(EKThIyHA TpaHcdenplpaBalp KiIeTki. 300p
Majbpi(ikaBaHBIX KJIETAaK pAIKAMEHJaBaHa MpaBOA3Ilb Macis 72 T 1HKyOampll 3
TpaHC(EUbIPYIOUbIM PaCTBOPAM.

JIyist TpaHCAYKIIBll OBIY YCTAaHOYJICHBI Yac, 3a sIKi BIPYCHBIS YaCIIIbI 3/{0JIbHBIS
Ja MakCiMaJbHAal KaHIPHTpaIbll MeTafgaMm IPHTphidyraBanHs. Yac anmaBsgae 3
ram3inaM Ha xytkacii 16000 g. Takcama arpeiManacsi BbI3HAYBIIb, IIITO MPAIC
CHIHAKYJISIBIl HEe YTUIbIBae Ha 3(EKThIYHACIH TPAHCAYKIhI KieTak JiHii Kasumi-1
He3aJIe)KHa aJ] Taro, KOJbK1 4acy aJiBOJI31Iacs Ha SIT0 Kby ICHHE.

ATpBIMaHbBIA BBIHIKI Ja3BOJAIL 3a0sCredBalb BHICOKYIO I(EKTHIYHACIH TPbI
BBIKaHAHHI 3a]1a4 11a TCHEThIYHAN MaabI(iKaIbll KJIeTaK JajilaBeKa.



ABSTRACT

The thesis contains 59 pages, 30 figures, 2 tables, 38 references.

Keywords: GENETIC ENGINEERING, LENTIVIRAL VECTOR,
TRANSFECTION, TRANSDUCTION, POLYETHYLENEIMINE,
OPTIMIZATION, HEK-293T, KASUMI-1.

Research object: methods of transfection and transduction of human cells.

Objective: determining the optimal conditions for transfection and transduction
for the most effective introduction of genetic material into eukaryotic cells.

Research methods: methods of working with cell cultures, methods of genetic
modification of human cells, molecular genetic methods.

Results: Various transfection parameters, such as the concentration of the
transfection reagent and plasmid DNA, and harvesting time, were analyzed.
Optimization of the transduction process consisted in creating conditions for obtaining
a high titer of recombinant viruses by selecting the conditions for concentrating viral
particles.

It was determined that the amount of polyethyleneimine and plasmid DNA
introduced for transfection is not determined only by their mass ratio. The minimum
concentration of the polyethyleneimine reagent added to the solution should be 2
ug/ml. At the same time, the concentration of polyethyleneimine above 3 pg/ml is toxic
to cells. In addition, storing the polyethyleneimine solution at -20°C for a year
negatively affects its ability to effectively transfect cells. It is recommended to collect
modified cells after 72 hours of incubation with the transfection solution.

For transduction, the time during which viral particles are capable of maximum
concentration by centrifugation was determined. The time corresponds to 3 h at a speed
of 16000 g. It was also possible to determine that the spinoculation process does not
affect the efficiency of transduction of Kasumi-1 cells, regardless of how much time
was allocated for its implementation.

The obtained results will ensure high efficiency in performing tasks on genetic
modification of human cells.



